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Transmission and reception device for mobile radio 

The invention relates to a transmission and 
reception device for a mobile radio base station 
comprising a plurality of transmission and reception 
units and hence a plurality of carriers, the 
transmission and reception units being accommodated in 
push-in modules and each having a modulator, a channel 
frequency device and' an output stage. 

A mobile radio base station usually serves a 
plurality of radio cells arranged sectorally with 
respect to the base station. Normally, three radio 
cells are provided per base station. Each radio cell 
has a plurality of associated transmission and 
reception devices, for example four such units. The 
possibility of diversity reception means that one radio 
cell normally has two antennas which are also used for 
transmission. In the example quoted, two transmission 
and reception units operate on one antenna. To enable 
this, so-called hybrid combiners are in use. When the 
carriers are combined, losses of 3 dB occur, which 
amounts to half the consumed power. A normal 
transmitter output power is 40 W per transmission and 
reception unit. The losses are accordingly considerable 
and are converted to heat in a load resistor. The 
hybrid combiners themselves are accommodated in 
particular individual push-in units . Each antenna 
additionally requires a duplex filter in order to 
separate the transmission and reception frequencies 
from one another. 

In the example quoted, there are thus twelve 
transmission and reception units at the base station, 
which are accommodated in a so-called cabinet which is 
fully utilized. 

In practice, the growing interest in mobile 
radio has resulted in a further increase in the number 


of carriers per cell. This can be achieved by means of 
a second fully stocked cabinet next to the first 
cabinet, so that the number of carriers is increased to 
twenty-four in the example given. For service 
providers, this solution has the disadvantage that 
their rental costs are increased. 

When a mobile network is set up, there are 
initially few cells and a small number of carriers, and 
it is therefore necessary to operate at high 
transmitter output power in order to cover the 
relatively large cells. If the number of subscribers 
increases, then both the number of radio cells and the 
number of carriers per radio cell are increased. These 
radio cells are smaller and can be served at a lower 
transmitter output power. 

The invention is based on the object of 
designing a transmission and reception device of the 
type mentioned in the introduction such that operation 
can be matched to an increasing number of mobile radio 
subscribers . In addition, the aim is to lower the 
outlay for installation and operation of the 
transmission and reception device. 

The object which is set is achieved on the 
basis of the features of the main claim and is refined 
and developed further by the further features of the 
dependent claims. 

The following advantages can be achieved with 
the invention' s design of the transmission and 
reception device: 

the mobile radio network can be developed in stages. At 
the start of network development, a high output power 
is available, while, as the number of subscribers 
increases, a two-carrier mode can be used to change 
over to a higher capacity. 

To adapt to particular radio conditions, it is 
also possible to change over between a high-power mode • 
and a high-capacity mode during continuous operation. 
In this case, use is made of the circumstance that the 
transmitters connected to one another by means of the 
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hybrid combiner are operated in time slots which are 
synchronized with one another. The changeover from high 
power to high capacity is carried out on the basis of 
time slots . 

5 If the hybrid combiner is also incorporated in 

the push-in module in addition to the first and second 
transmission and reception units, less outlay is 
required for the cables, and two radiof requency cables 
per transmission and reception unit are dispensed with. 

10 This elimination also results in the power loss being 
reduced. Further cost reductions result from the 
elimination of the otherwise necessary extra housing 
for the hybrid combiner. The solution according to the 
invention also enables the costs of isolation in the 

15 output stage to be reduced. 

The invention is described with the aid of the 
drawing, in which: 

Figure 1 shows a first embodiment of the transmission 
part of the transmission and reception unit, 

2 0 and 

Figure 2 shows a second embodiment of the transmission 
part of the transmission and reception unit. 
The block circuit shown in Figure 1 comprises a 
transmission branch 1, a transmission branch 2 and a 

25 hybrid combiner 3 with a transmitter output 4. Each 
transmission branch 1, 2 comprises a modulator 10 and a 
first oscillator 11 which are connected to a mixer 12 
and to a first bandpass filter 13 in order to supply a 
modulated frequency signal to an amplifier 14 . Second 

30 oscillators 15 are in the form of toggle synthesizers 
and are connected to a second mixer 16, to which the 
output of the amplifier 14 is also connected. The power 
of the resultant frequency signal is regulated in a 
power amplifier 17 and is supplied to a second bandpass 

35 filter 18. Parts 11 to 18 form a channel frequency 
device 19. This is adjoined by an output stage 20 which 
contains a power amplifier 21, an isolator 22 and 
possibly a phase shifter 23. In addition, the output 
stage 20 has an associated power detector 24. The two 
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transmission branches 1 and 2 are also connected to one 
another via a combination switch 25 which enables the 
output of the channel frequency device 19 in the second 
transmission branch 2 to be connected to the input of 
5 the output stage 20 in the first transmission branch 1. 

The dual transmission and reception unit shown 
has only one transmission connection 4, which is 
located on the hybrid combiner 3. The transmission 
branches 1 and 2 are operated such that 2 x 20 W are 

10 available in combination at the transmission connection 
4. It should be noted that combination losses arise at 
the same level. 

To achieve in-phase operation for the two 
output stages 20, the signal transit times of the two 

15 output stages and of the isolators need either to be 
matched very precisely or to be tuned. 

The hybrid combiner 3 is used to add the two 
signals from the transmission branches 1 and 2 and to 
output them at the transmission connection 4. If the 

20 hybrid combiner 3 used is a so-called branch arm 
coupler comprising stripline structures, an additional 
lambda/4 line is used as the phase shifting device 23 
in order to bring about a 90° phase shift in one of the 
branches 1 or 2 (shown in branch 1 in this case) . The 

25 branch arm coupler then provides in-phase addition of 
the signals from the two transmission branches 1 and 2. 

The phase shifting device 23 need not be 
arranged directly at the input of the hybrid combiner 
3; it may also be arranged directly upstream of the 

30 power amplifier 21. Such an arrangement has the 
advantage that the signal power upstream of the power 
amplifier 21 is low, and hence the power loss is also 
still low. 

If the combination switch 25 in Figure 1 is 
35 thrown, then the channel frequency device 19 in the 
transmission branch 2 operates on the output stages 20 ' 
of both transmission branches 1 and 2, i.e. the two 
transmitter output stages 20 are operated at the same 
frequency and using the same data. In such a case, the 
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hybrid combiner 3 can be driven such that the losses of 
3 dB which arise otherwise do not arise when the 
carriers are combined, i.e. the two input signals^ 
coming from the transmission branches, at the combiner 
5 are added if the phases coincide. If the two 
transmission branches are each designed for 40 watts, 
then 80 watts are available at the transmitter output 
4 , The invention is therefore particularly suitable for 
the initial structure of the mobile radio network, 

10 where the individual radio cells still have a large 
surface area. 

Figure 2 shows a further illustrative 
embodiment of the invention in the form of a block 
diagram. Where there is correspondence with the first 

15 illustrative embodiment, the same reference numerals 
are used and reference is made to the pertaining 
description. The operation using combined carriers at 
the output 4 is the same as in the first illustrative 
embodiment. The embodiment shown in Figure 2 likewise 

20 allows a high output power to be output at the 
transmitter output 4. In this regard, the transmission 
branches 1 and 2 are operated using the same data,, 
frequencies and phases. The following measures are 
taken in this regard: 

25 the modulators used are, by way of example, DSP 

(Digital Signal Processor) devices with downstream D/A 
converters, so that the two branches can be operated 
using the same data. The frequency and phase 
coincidence of the two transmission branches 1 and 2 is 

30 produced by using the oscillators of only one branch, 
in this case the transmission branch 1. A first 
changeover switch 26 is provided in order to apply the 
signal from the oscillator 11 in the transmission 
branch 1 to the mixer 12 in the transmission branch 2, 

35 and a further changeover switch 27 is provided in order 
to connect the oscillator 15 in the transmission branch 
1 to the mixer 16 in the transmission branch 2. If 
small phase shifts arise, this can be compensated for 
at the modulators 10. Amplitude differences can be 
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compensated for by tuning the modulators or by making 
appropriate adjustments on the amplifiers 17. The 
losses in the hybrid combiner 3 and in the isolators 20 
and possibly the phase shifting unit 23 have been 
5 determined previously; the actual output power can 
therefore be ascertained on the basis of the power 
measured using the power detectors 24, 
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Patent Claims 


1. Transmission and reception device for a mobile 
radio base station comprising a plurality of 

5 transmission and reception units and hence a plurality 
of carriers, the transmission and reception units being 
accommodated in push-in modules and each having a 
modulator (10)/ a channel frequency device (19) and an 
output stage (20), 

10 characterized by the following features: 

at least some of the push-in modules comprise 
two full transmission and reception units having a 
first and a second transmission branch (1, 2) ; 

the two transmission branches (1, 2) are 

15 connected to a transmission connection (4) via an 
incorporated hybrid combiner (3) in order to provide 
two mutually combined carriers in a first mode of 
operation for relatively high capacity; 

in a second mode of operation for high output 

20 power, the two transmission branches (1, 2) are 
additionally connected to one another by means of an 
internal changeover device (25, 26, 27) such that the 
same transmitted signal is routed at least via the 
output stages (20) of both transmission branches (1, 

25 2) . 

2. Transmission and reception device according to 
Claim 1, characterized in that the internal changeover 
device comprises a combination switch (25) which 
connects the output of the channel frequency device 

30 (19) in one transmission branch (2) to both output 
stages (20) . 

3. Transmission and reception device according to 
Claim 2, characterized in that the same transit time 
delay can be set for both output stages (20) . 

35 4. Transmission and reception device according to 

one of Claims 1 to 3, characterized in that the hybrid 
combiner (3) is in the form of a branch arm coupler and 
in that a 90° phase shifting device (23) is provided in 
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the course of the output stage (20) of one transmission 
branch ( 1 ) . 

5. Transmission and reception device according to 
Claim 4, characterized in that the 90° phase shifting 

5 device (23) is connected directly upstream of the 
hybrid combiner (3) . 

6. Transmission and reception device according to 
Claim 4, characterized in that the 90° phase shifting 
device (23) is connected directly upstream of the 

10 amplifier (21) in the output stage (20) . 

7 . Transmission and reception device according to 
one of Claims 1 to 6, characterized in that the 
internal changeover devices (26, 27) cover the 
connection of frequency-generating elements (11, 15) in 

15 one branch (1) to mixers (12, 16) in the other branch 
(2) . 
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Transmission and reception device for a mobile 
radio base station comprising a plurality of 
transmission and reception units and hence a plurality 
of carriers, the transmission and reception units being 
accommodated in push-in modules and each having a 
modulator (10), a channel frequency device (19) and an 
output stage (20) . At least some of the push-in modules 
comprise two full transmission and reception units 
having a first and a second transmission branch (1, 2) . 
The two transmission branches (1, 2) are connected to a 
transmission connection (4) via an incorporated hybrid 
combiner (3) in order to provide two mutually combined 
carriers in a first mode of operation for relatively 
high capacity. In a second mode of operation for high 
output power, the two transmission branches (1, 2) are 
additionally connected to one another by means of an 
internal changeover device (25, 26, 27) such that the 
same transmitted signal is routed at least via the 
output stages (20) of both transmission branches (1, 
2) . 


Printed:22-03-2001 


0 


This Page Blank (uspto^ 



Printed :22-03-2001 


This Page Blank (uspto) 


I 


i 


I 


